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^ mRODUOT IQN TC^ro T g - PART 1- 

EFFECTS OF NUCIMR WIAPOTS 



Part 1 Purpose: To present basic inf orinatlon about nuclear weapons 

, so tlmt their effects caii b© meaningfully related 
to the defensive count emeasiires which wi3JL be mo?Bt 
effective against them* 

For primitive maji^ fear and flight were appropriate reactions to natural 
threats* His only hope of survival in the face of flre^ for exajnplej 
was to flee. For modern rnan^ however^ fear wid flighty acGoiripanied as 
they UBii.ally are by a lack of knowledge ^ are totally inadequate re- 
sponses*^ Modern mmi cannot run enough fast enoiigh to escape the 
man-made 5 "rational-- threats with which he is faced* 

Nuclear awnajnents are such a threat* We cannot deny their existence; 
we cannot talk them awayj and there Is no remote spot on this eartli 
where we QBn go to avoid the influence of their presence in tVie world , 

Are we trapped then? What can we do? We return to that all important 
word — ^knotviedge. Knowledge gave ua the fire department ^ with all of its 
specialiEed skills and equipment ^ which we use to fight the fires from 
which primitive man fled Mid_ Imgwled^ can give us the answer to the 
nuclear tlireat i. 

Unit 1 gave you some basic general Information about the nuclear threat 
and its relation to defense planning^ It set the stage for what is to 
follow here. Unit 1 should have led you to the conclusion that civil 
defense planning is a necessary pajpt of our overall military planning. 
You are probably already asking yourself the question which is the naxt 
logical step: ''Okay, we ought to do domethlng about civil defense ^ but 
what? What kind of civile defense posture should we have? The answer 
is based on specific inforimtion arid data about m^'clear weapons ^ Iftiowing 
what nuclear weapons can do must come before effecitive countermeasurew^ 
to protect us from them can be designed and Implemanted* You will learn 
what they qmi do in Unit £3 Pa^t 1. 
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NOTE i 


Re 


st Breaks - 


After Frame 33 and 




at 


the end of 


Part I3 Frajne 63. 



EXPLOSIVE vamn of nuclear vtoapons 

1. Read Panel 1 at the back of this book. Basing your answer upon 
the comparisons made in this panel^ desaribe below the relative 
explosive power of conventional and nuclear weapons* = , 



22, Fallout is composed of earth and debris sucked up Into the nuclear 
cloud. Consequently 5 the amount of fallout depends upon how close 
the fireball is to the ground. In fact, if the fireball does not 
touch the ground there may be no fallout. How severe (less severe/ 
more severe) do you think the fallout would ba for the following 
tj'pes of explosions'Z 

Severity of Fallout 
Air 



Ground 



U3. Check each description which you think is a major characteristic of 
fallout radiation (there may be more than one correct answer)* 

1, The gamma radiation of fallout does not penetrate most^ 
materials * 

2, Any amoujit of radiation is sLlways fatal, 

3, It can damage living cells. 

h. The gamma radiation of fallout is seldom fatal* 
5, The gamma radiation of fallout is very penetrating. 

6. The radiation level remains constant over time. 

7. The radiation level decreases with time, 

8. The gamma radiation of fallout may make exposed objects 
radioactive, 

9. The gamma radiation of fallout cannot make other objects 
radioactive. 
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la. =>^Wliile immy answers are possible ^ the point to be made is that 
nuclQa^ weapons have far greatGr deBtructlve power tlian do 
Goiwentional weai^ons* 



Severity ' of FaHout 
Air Less severe 

Groimd More sevare , 



if3a* The follOTing are considered major characteristics of falloiit 
radiation. 

^ 3* It caji damage living cells. 

^ 5* The gemina radiation of fallout Is veiy penetrating* 

^ 7. ^ The radiation level decreases with time, 

^ 9. The gamna radiation of fallout cannot make other 
ohjects radioactive. 
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2* From the second example in Panel I5 you can aae that the 

20 kiloton (KT) bomb is the equivalent iii e^losive power of 
20 thousajid tons of The exploslYe power of all 



nuclear v/eapons is measui^ed in equivalent tons of 



23* Little or no debris is picked up by an air bursty but considerabl 
dirt and debris are picked up by a ground burst. Therefore | fall 
out will be heavier with a (grouiid/air) ^ burst. 



kk. Gamma radiation j like X-rays ^ can ■ steel and other 



solid materials* 



Sa. TNT 

TNT 



23a, ground 



kksL, penetrate 
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3. Alinost 2,000,000 tons of Gxplo^ivaa were dropped on norinany diiriih'; 
World V/ar II.. A slnr^lo 2Hrier^ilon bomb has about Uie s-ame oxploEtiva 
pQwer as all ol^ Lhesc bombs. Its power is eqnivaloni- to Ihc oxplo^ 
sLvG pov/er of (^) . tons of 



nU, A sample pattGrn of X'alloul 
from a nuclear QxploGion Is 
shown at l;h© rj^5hl,. You can 
scQ that the hoavieot, fallout 
settles ' (whe^-e in rGlation l.o 
lYiQ center of tlic Gxplonlon? ) 



nn6 that lalioul: Lravols In 
a(n) (upwind/ downwind ) 
_______ direction. The 

fallout IB llghLer as l.he 
disfcmice from the center of 
the explosion 



Direction of Mind 
(Upwind) (Downwlad) 



U5. Although ^amnia racliat.ion hoob 
throuch objeul.s (such au l.he 
c!an of fruit* sliowti on tlie 
rl/rht)^ such radiation does 
not eauoe exposed objecl.^ to 
become racjloaalu ve, The aim 
in file first pieturG here is 
covBreA wii.h radioactive 
parLlclas (fallout) and^ 
Lhereforb^ (lr,/is not) 

ca ntamtnat.ed , 

llioroufjhly 



Ilowevor^ after 
washing the cm 
eat because 




the fruit Inside (is/Is not ) 



safe to 
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000, 000 (P rnin.ion) 
1:NT (i^xpionl vos) 



yiia, ^near hhe cenUer of the expLosiori (ground zero) 
downwind 
increases 



is 

^fallout radiation does not cmme objects lo become radioactive. 
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If* The power of a meiialbn nuclear weapon la jncasured In f.arms of 

a>^losive power which is equimlGnt; Lo that olV (hundreds/thousniicis/ 
millions) , of tons of TNT. A klloton bomb is nioasured 

, in terms of d^loslve power which is equivalGnt to that of 
Of tons of . . . 



'5* Descrlptlone of fallout effects are matched below with tho dirferent 
klndG of nuclear epcploBions. If the descriptions are matched 

correutly^ copy them on the lines below. If they are incorrect ^ 

■ . • . - _ - - 

write the correct dascrlptlon on each line, 

(1) Air burst — inoderate to hea\^ fallout 

(2) around burst — little or no fallout 



If raclloactlve particlea (fallout) Gottlo on a can of fooci^ the 
- ' can In contaminated. The ■ rood InuldQ the can la not . ■ 
but- Viati been oxpoued IpO radiat^ion. 



Ua* millions 
Lhouaaiids 



25a. : You should have something like the rollov/lngi 

(1) Air hurst — little or no fallout 

(2) (iround burst " moderate to heavy rallout 



if6a* contsmlnated 
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b . The esfplosive power of nuclear weapons is mGasured. In x 



26. Fill In the following table indicating the position oV the rirGhall 
x-elative to the grounci and the comparative s^werity of oaph i..vpe of 
effect: 



1^/pe of 
Burst 


altitude of 
Fireball in 
Relation to 
Ground 


Blast 
Effects 


Shock 
Effects 


Direct Ifeat and 
Tni tlal Nucleai" 
Radiation IJif fee Is 


J'"alloii 1 
FrfGOhs 


Air 












f.lrouxid 













H?, All matGriala that the radloac ti to particles (l*alluut,) settle on 

' are ^_ . 'I'liese materials (are/ar'G not) 

posed to ^«;arnjTia radiation 3 but are not raciloaG 1 1 vo . ■ 



3^'-equlvalent tons of TNT (i.e., Uie niimbcr of tono oV TNT vrfii.-h 
have,. an equivalent explosive power) 



a6a. 



'l\ype of 
Burs t 


Altitude or 
[•'irGball in 
Relation to 
Qround 


Bias t 
Effects 


Shock 
Effects 


Direct I [oat aiid 
Initial Nuclear 
l\adia i 1 on Ff fe c- 1 s 


Early 
I''alloui 
Effect E 


- Air 


Fireball 
does not 
touch 
ground 


More 
Severe 


Less 
Severe 


More 
Oevere 


L:L iviae 
or no 
FallouU 




Fireball 

touches 

ground 


Lees 
, Severe 


More 
Severe 


Lb SB 
rjevere 


Mode rat. c 
to Heavy 
I'^allout 



i|-7a, contaminated 

are 
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6. 'Hie major affects of riuclear explosicno are sho\m In PctJiel 2. 
From this pajiel^ you can see that hhe. five' major effecLs are- 



1, 
2, 

3^ 



Look at Panel This shows some of the effects of a 5 MT (megaton) 

blast at different cllstanceG from Its center. Recall that a 5 MT 
blast has explosive povrer equlvalGnt to that of (#) 
tone of tot; Check which of the follcwing could be dat@rrn.inad 
from this panel, (More than one,) 

1. The approximate percentage of people killed. 



2, The types of buildings vrhich will be destroyed or 
damaged, - 

3, The nuinber of buildings destroyed. 

The maxlmiun distance at which fires mlfsht be started 
by the heat radiation. ' " 

5, The approximate decree of damage. 



if a sealed ba^/; of ai^ples wtiB uuvercd v^itli radioactiva particles 
(fallout) 3 we v/ould know that (place an '^X" in the coiUJim(s) dcni/3- 
natlmj the proper descrlption(s) : 



Radioactive Contaminated Rxposc d 



The partlcloo are: 
Tho haa iBi 
The apples arcs 



















■ 
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6a. 1. Heat ) 

) 

2. Initial nuclear radiation ) 
; ) 

3 . Blast ) ' Ally order 

k. Shock ) 

) 

5. Fallout ) 



27a, 5 jnillion (S^OOOiOOO) 

You should have marked the following f 

X 1. The approximate percentaBe of people killed, 

_ X_ 2* The types of buildings whiah will be destrojred or 

damaged, 

X The maximum distance at which fires might be started 

by the heat radiation. 

X 5. The approximate degree of dajnage. 



U8£ 



The particles ares 
The bag lat 
Th© apples arei 



X 








X 


X 






X 
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7* Look again at Panel 2, Tremendous aiiiomits of lisat aiid initial 
nuclear radiation are released loy a nuclear eKplosion. Charring 
and fires ooGiir at great distances because of the intense ■ 
The initial nuclear radiation does no dajnage to most inanimate 
oTDjectSj "but is very dwigeroiis to . 



28. Use Panel Um The extent 'of destruction casualtieSi as has 

"been noted^ depends upon the distaziGe from ^ 

> The greater the distance ^ the * 

the destruction and casualties. 



49. When atonic TdotiIds were tested on the Nevada flats ^ they produced 
a great deal of radioactive material at the test area. However^ 
this area could he used again hecause radiation decreases mth 
time. Areas contaaiilnated with fallout ^e also safe after a while 
hecause all types of fallout ..radiation ^ [ 
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7a, heat 

life (people^ etc O 



28a* " Aground zero (or^ the center of the . explosion) 
^lighter 



h^a» ^decrease with time 
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Continue with Panel 2, Tha shock affect is a concussion that is 

transmitted through the ^ - _ ■ The hlast is a concussion 

that is trsinsmltted through the 



The effects in Panel k have been caloulated for a(n) (air/ground) 

- -e^^losion, "From the note at the bottom of the panelj^ 

you can see that the radius of damage and the ignition radius are 
inoreased if ^ . 



All radiation damages cells in the body to some aKtent, The cells 
on the left 5 balow^ were hit with a small gLmount of radiation j few 
were damaged. The eells at the rlgh^ below^ were subjected to a 
large amount of radlationj many died. ThuSj if a person was not 
protected from heavy fallout radiatiorig he would probably die' 
because the radiation would ^ 






8 



8a* ground 
air 



29a. ' ground 

^the "burst is elevatad to an altituide maximizing the reach 
of blast damage, • 



50ap ^extensively darriage the cells In hie hody. 



8a 



9. In Panal 2 you can see that there are two sources of mdiation. The 
.radiation which ^ first emanates from .the fireball is called 



Radiation also comes from the products 



of the e^^loaion that drift to the ground after a period of tlme.= 
This radioactive material is called . 



30 i Compare Panels k and 5*. You can sea that the radii of death and 

destruction are greater for the (#) Ml weapon, than 

for the (#) . . ' MI weapon. 



51. Place a checkmark in front of each major characteristic of fallout 
radiation. . . 

1* It does not penetrate most materials (gamma radiation) . 

. . a* It does damage to tiologlcal cells . 

" 3» It decreases with time, 
k. It is always fatal/ 
■ 5* It is seldom fatal* 
_____ 6, It frequently makes e^^osed objects radioactive. 

^ 7* It is very penetrating (gamma radiation) * 

_ _ 8, It can contaminate the surface of ej^osed objects^ 

- .. . 

but It cannot make ej^osed oTsJects radioactive. 
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9a. initial nuclear radiation. 



fallout 

(As noted in Unit 1, the word "fallout" when used in this 
course always means radioactive fallout.) 



30a. 25 
5 



51a. You should have marked the following' 

/ _ _ S, It does damage to biological cells. 
_____ 3. It decreases with time. 

— _ _ 7. It is very penetrating (gamma radiation). 

_ _ 8. It can Qontaminate the surface of ej^oaad objects, 

but it cajinot make e^osed objects radioactlva 
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On Panel 3 you can see that the two basic tj^es of nuclea.r 
e^^losions ara and ^ 



Look at Panels h and 5* Arthough a 25 MT weapon is five times 
as powerful as a 5 MT %^/eapon (i*e., .larger by a factor of 5), the 
increase in -the cor responding radii of damage is a factor of about 
(check one) i * ' . 

1 ^_ 1 ^ 7 _ 2 * 8 k __ 

Now look at the areas of damaged If we compute the square miles 
contained in each of these areas {done hy using an algebraic 
formula which allows us to figure the area of a circle when the 
radius of the circle Is knovm), we find that they increase (approxi^ 
mately) from 26 to 79 square iiilles f or the total destruction rlngj 
from 79 to 200 for the severe dMiage/ and from 200 to 6l5 for 
moderate damage, TheBe are increased by a factor of about (#) 



As you might es^ect^ there is a direct relationship between the 
amount of radiation received (the dose)^ measured in Roentgens (R)^ 
and the extent of illness, l^osures up to about 75 R do not cause 

serious Illness* But exposures of 600 R and over result in ^ 

to nearly everybne so e^osed. 

10 



10a* air ) 

) Either order 
ground or surface) 



31a. 1,7 X 



3 



52a, death 
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11. In Panel 3 you can clearly see that in a ground or siirface burst 
the flrehall touches the g "but In a^i air burst the 

fireball ^ 



32. Wlilch of the following best describes the relationship between the 
explosive power Mid the damage capability of different sizes of 
nuclea:ir weapons (5 OT^ 23 etc*)? 

1, The wea and radius of d^nage Increases by the smm 

magnitude as the Increase In power. 
____ 2. An increase In power results in a decrease in the 

area of destruction* 
3, If the power is increased^ the radius and area of 

destructloti will increase ^ but the magnitude of thd s 

Increase will be smaller. 

Although the pow'er may be Increased 5 the area of 
damage changes little* 



53, Sane of the effects which may result from radiation are nausea j 
seirere illness 3 and death* Becauie people have different re« 
sist^ces to radiation injury^ some will resist Illness better 
th^ others^ but increase In the total amount of radiation 

received 3 the dose^ will always produce a(n) in the 

percentage of people affected in a given way. 
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Ila* grourLd 

*is high enough above the groimd that debris is not "sucked' 
up into it. 



32a, X 3. If the power is increased^ the radius and area of 

destruction will increase ^ but the magnitude of thie 
increase will be smaller* 



53a. increase 
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12. KuclQar e^losions may rajige I'rcra thosG onciirring deep underground 
to those that occur at a Mgh altitude. Hcnrever^ tlio kinds that 
are most dancjerous to popialations axe those thai: a^e at or near 
the 



33, From the foregoinE discnssion^ you can see that claims of "super 
hoinbs^- with ''five times the power of ^ existing weapons'' : 

1, are clearly not true, 

2, are rea^^on eiiough to abandon the civil defense concept. 

3, are p^'^tly scare propaganda^ heoatise the destruction 
they cause does not increase In direct proportion to 
their pDwer, 

are proof that sji area five times as large will he 
destroyed. 



5lf. The dose of mdiation received depends upon the Intensity of the 
rndtation and the time e^^osed. For exMiple^ if someone were 
exposed lor five hours to a 100 R/hour sour^ce of radia/timi, he 
would receive a ^ of 500 R of radla/tion. 



ISa. ground 



33a. X 3, are partly scare propaganda tecause the destrucv.ion 

they cause does not lncreo.se In direct proportion to 
their power, 

THIS IS A GOOD PLACE TO TAKE A BREAK. 



5^a, dose 
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13. Panel 3 illustrates the results of heat, blast, and shock effects 

upon buildings at different distaiiaes from the two types of nuclear 
ejcplosione. From the oonditian of the buildings, you coji see chat 
close to the eiiQlosion the effects of the tuo types are (much the 
same/different) 



cmRACTERISTlCS OF A mJCLEAR EXPLOSION 
3k . You have learned something ahout ^rimt nuclt-ar vreapons can do. At 
this point, it wo'uad he useful for you to Imow the hasic chrarac- 
teristics of a nuclear explosion. You have already learned some o 
them. List helow the effects of a nuclear explosion that you have 
learned. 



55. A. Match the effect that you think would result from short-term 
ej^osure with the dose. 

Brief (U-Day) Radiation 

Dose in Roentgens Effect on Humajis 

1. 75-100 a. Death to almost everyone. 

2^ 200 h. Brief nausea to Bome. 



3^ 1^50 ' c. Largest dose that does not cause 

— ^ severe illness to most people.- 

h. 600 ^ 

. . d. Death to about 50%. 

B. A dose betve_en 200 R and 300 R over a few days would. proha-bly 
(kill you/maice you very ill hut with a good cna^ce of recovery) 



ERIC 13 



13a. 



uiuch the siune 



3^a. You shoiad have listed: 

^Heat and Initial nuclear radiation, air blast, ground shock, 
and fallout. 



55a. A. h 1. 

c a. 

d 3. 

a if. 



make you very ill, but with a good chance of recovery. 
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lU, Looking at Panel 3 yoix arc able to see that as the dlBtanee from 
groiuid zero increases ^ the inagnltude of the effects oC either an_ 
air burst or a grounLl burst ( increases/denreases) > 



35, Panel 6 provides a brief description of the general iDrocefJS of a 
nuclear e^^losion. Bead this panel now. The next few frairies are 
based upon it. When you finish reading j go on to the next frarne. 



56. Fill in the table below. 



Brief (1+-Day) Radiation 
Dose in Roentgens 

1, 75-100 



Effect on Humans 



2* 200 



3-- ^+50 



600 
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decreases 



35a, Go on to the next fraine* 



56a. Brief (k-^Day) Radiation 
Dose in Roentgens 



1, 75-100 



200 



3. 450 



600 



Effect on HLimans 



brief nausea in fe 



largest dose not causing severe 
Illness in most 



^ death to about 30% 



^ death to inost 
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Tvro things are directly related if^ as one increases ^ the other 
also Increasesi two things are inversely related if^ as one 
inQraases, the other decreases. The magnitude of effect of a 

nuclear explosion is (dlrectly/invarsely) ^ related 

to the from ground sero. 



From Panel 6 you can see that the follovring are dominant features 
of a nuclear e^losloni 

(1) The creation of a which produces Intense 

end Initial nuclear _l 

(2) The air _ aiid ground h 



(3) The inward and upward blowing ■ which form. 

the ______ of the cloudy 

(U) The of vaporised _____ the dirt 

and debris to form a cloud of . __ - ^5 

(5) The settling of . 



mvimj 

The e5q)loslve power of a aO-kiloton nuclear homh Is equivalent to 
that of (#) " tons of 

The e^^loslve power of a 10--megaton homb is equivalent to that 



15a, Inversely 
distance 



36a, (1) fireball 

heat (thermal) 
radiation 
(a) blast 
sho ck 
(3) after winds 
stem 

mushroom 
(^) condensation 
particles 

radioactive particles 
(5) fallout 



57a. 20,000 (20 thousatid) tons of THT 

10,000,000 (10 million) tons of TNT 
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l6. Again studying Panel 3, you can see that as the distajice from ground 
zero Increases, the magnitude of the effects of the two types of 
bursts decreases at (about the same rate/different rates) 



37. 
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Below are five dominant features of a nuclear e^^loslon. All but 
one have characteristic effects (harmful results). Match the 
features -vfith the corresponding maaor effect (an effect may be 
used more ^han once). 



Feature 

1, Fireball: heat and 
Initial nuclear 

. radiation 

2, Air blast 

3, Ground shock 

Condensation of 
vaporized particles 

5^ Radioactive fallout 



Effect 

a. DestruGtlon and damage 

b. Death 
SicKneas 

d. Destruction by fire 

e. Ho direct effects 



Against which feature do you think protection is most poaalbl© and 
feasible? ^ 



58. You may use Panels 2 and 3 for the following^ 

In a ground btirst^ the fireball ^ 

comparison with the effects of an air burst, the blast effects for 
a ground burst are ^ . ' ; the shock effects are 

# I the heat and initial nuclear radiation 



In 



effects are * 



I and. fallout is 
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l6a . 



dirferent rates 



;7a. 
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1. 


a,. 


b 


2. 


a. 


"b 


3. 


e 




h. 




G 


5. 



fallout 



58a* ^touches -bhe ground 
'^lass seve2*e 
*more severe 
*lees severe 

^^modajpate to heavy (oi^^ more severe) 



l6i 



17* Use Panel 3. 

As the distance incrgases from ground zero 5 the blast and heat 

effects of a ground burst decrease (f aster/slower )^ 

than for an air burst. This might be e^^lalned by (more than one) 
1^ The curvature of the earth* ^ 
2, The difference in distance from the fireball* 
3* The weather conditions. 

1+, The interference of buildings and hills. 



38. List below the dominant features of a nuclear ej^losion and any 
corresponding major effects (harmful results). Place an in 
front of the effect against which protection is possible and 
feasible* You may use Panel 6 if you wish. 

Dominant Feature Major Effects (if Any) 

1. 

2. __________ 

3. - 

3. __^__ 



59, A comparison of Panels k and 5 shows that, although the power of a 
nuclear blast may be increased by a given magnitude , the radii and 
areas of death and destruQtlon are increased ^ 
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17a. 



1. The curvataire of the earth. 

3. The weather conditions, 
X The interference of buildings and hills. 



38a, (The itemg below may be in any order.) 





Dominant Feature 


iMaJor Effects (if Any) 


1, 


Heat and initial nuclear 
radiation 


DeatruGtlon by flre^ death 




Air blast 


Destruction^ damage and death 


3* 


Ground shock 


Destruction^ damage and death 


if. 


Condensation of 
vaporized partlclea 


No direct effects 


5. 


Radioactive fallout 


Sickness and death 



59a. *by a smaller magnitude < 
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Topographical features (hills, valleys, buildings, etc,) would giv( 
you more protection from the (air/ground) ■burst. 



TIffi NATUHE OF FALLOUT AIJD ITS RADIATION 
Using Pajiel 6, select and copy the Item below which ii the best 
aescrlption of fallout from a low air burst, 

(1) Heavy rocks that have been made radioactive. 

(2) Water drops that contain dissolved 'radioactiv 
materials. 

(3) Small, solid partlelea that contain radioaetive 
reaiduefl from the fireball. 



Tha following statemants deal with the dominant features of a 
nuclear es^ploilon and their harmful effect a, The major effects 
caused by the nuclear fireball, with its intense ______ and 

Initial _ ' __ , are * 

The Goncusslons, that is, tha aly , _ - and ground 

cause extenslvadastruotion, • 



l8a. ground 



399'* You should have bitten* 

(3) Smallj solid particles that contain radloaGtive 
reiiduea from the flretall. 



60a, h©at 

nuclear radiation 
* fir© and death 
blast 
shock 



Since you would mor© likely be in a direct line of sight to the air 
burst, you would e^^ect the blast effect to be (more/legs) 
severe with the air burst. 



Although fallout particles vary some in size, they are generally 
gmall and solid. The particles of dirt or debris are coated or 
fused with radioactive residues from the fireball, Ri4ioactive 
fallout 5 then, is composed of * 



Fallout is composed of ^ 



Check each of the following which are major characterlstlce of the 
radiation, from radloaQtlve fallout. 

^ ^ 1* It la stopped eaiily. by the air, 

2/ It decreases with time. 

" 3i It causes e^^osed objects to become radioactive* 
It causes d^age to biological cells* 

^ 5* The gamm radiation is very penetrating, 

. 6* It is not dangerous to himans. 

^ 7. It can contaminate the surface of exposed objecti^ 
but it cannot cauie. exposed objefiti to become 



more 



-^small^ solid particles that contain radioactive residueB* 



"^imall J solid particles that Gontaln raaiQactlve resldueg froni 
the fireball. 

You should havB marked the follOTing^ 
X It decreases with time* 

X if. It eauees dMaage to biological cells, 
X 5. Ih# gamm radiation is very penetrating* 
X 7- It GBij conteinlnate: the i\»face of es^osed ohgeotii 
. hut it carmot cauie es^osed objects to hBaam 
radlqaotlv©. 



20, Like the blast effect ^ °heat is transmitted tetter through the air 
than through the ground. Therefore 3 both the md. 

effects and initial nuclear radiation from the 
fireball are more severe with a(n) burst* " 



kl. Fallout consists of * 



62, The ilgnlficaiiGe of a 200 R Bhort-term dose of radiation is that 

it is # 

A U-day dose of UjO R will * 
600 R will * 



20a. blast) 

) Either order 
heat ) 

air 



4la, ^small^ solid particles that contain radioactive residues* 



62sl, ' ^^the largest dose that does not cause severe illness to most 
people. 
/H^cause death to 50^ 
^^causa death to almost ©veryone 
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Relate the overall effects of the different types of explosions 
by filling in the table below. Use the terms "l#^ss Bevere-'' and 
"more severe-- to compare the effects of air and ground bursts. 



Blast Shock Direct Heat 

Type Effects Effects Effects 



Air 








Ground 









Read Panel 7« Radioactive fallout emits different kinds of radiation^ 
all of which are dangerous. The most penetrating type is gamma radi- 
ation* Therefore^ the greatest danger would come from 
radiation because of its ability to p 



At this point you may be asking^ "Those may be the effects of a 
nuclear weapon^ but go what?" To see how you might be affectedj 
write in the next blank the name of the facility or location closest 
to your, community which might be a possible target (such as a major 
industry 5 military base^ large population center 3 etc, ) 



What is the distance of your community from this target? ^ 

miles. Assime that a 5 MT bomb was dropped on the target (ground 
buret)* Now use Panel to estimate the extent of the damage and 
casualties in your community which resulted from blast and heat. 

Extent of damage ^ 



Casualtits 
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Blast 


Shock 


Dii^ect Heat 


Type 


Effects 


Effects 


Effects 


Air 


More Severe 


Less Severe 


More Severe 


Ground 


Less Severe 


More Severe 


Less Severe 



NOTl: If you missed any of these, go tack ind review Panel 3 

and rraaes 13 through 20, : 
Return .to the beginning of Unit 2 and continue with Frame 22, 



42a i gamma 

penetrate 



Return to the heglnnlng of Unit 2 and continue with Frame 43. 



63a. PROGR^^jvlER^S COMMENT ! 

*If you live near a likely target ^ you= should have found that 
extenisive to moderate dainage and casualties would result. There 
is the Qonilderatlon also that you would not neceaiarily be safe 
even If you lived far away from a potential target. This was 
pointed out in Unit 1 and will be shoTO in greater detail in 
Part S of thig unit, 
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END OF UNIT 2, PART 1. TAKE A SHORT BREAK AND CONTINUE WITH 
UNIT 2, PART a, WHICH BEGINS ON PAGE S3. 
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miROPUCTION TO UNIT 2 ^ PART 2: 



Part 2 Purpose I. To present (l) the need for aiid the "basic conGepts of 

shelter 3 (2) the Nation^ Shelter Progrsuii and Its Impor^ 
taiice^ a^d (3) the sources of Information for home 
shelter Gonstruction and stocking. 

Although peacetime nsefulness of civil defense is stressed more Mid more^ 
the ohjective of preparedness to meet the effects of nuclear attack has 
not diminished in ImportanGe. I&iOT^ledge about the nueleM^ threat and the 
effects of nuclear weapons has made it possible for our goiremment to^ 
develop programs and plans for emergancy operations in case of an attacks 
If one would assume that an attack was highljr. provable or certain ^ the 
iii^ortanQa of such progrMis woiild easily he seen. However ^ their role as 
a deterrent to an attack is less ohvious, You have already learned how 
closely civil defense is tied in with other defense measures. Like those 
other systems of defense^ civil defense programs^ ..too^ will he most success- 
ful if they never have to be used* This paradox of modern war la sometimes 
difficult for us to tmderstandi yet we need not only to understand it but 
also to help others to grasp its fi^l significance. For it Is true that 
the better we plan for defense against nuclear weapons the less likely It 
is that our plan will ever need to be Implemented, 

This part of Unit 2 provides an s^swer to the question raised by Part 1^ 
i.e. J "What QBn be done to protect oneself against the effects of nuclear 
weapons7*V Three factorii. which reduce the dM^ger from radiation— time ^ 
distance J and shleldlng--are dlscuised* lii^hasis is given to shelter as 
protection by shielding^ including information on materials and their , 
effectiveness* Conf v deration of the relative strengths of different ma- 
terials which can be used for frilout shelters leads to the conclusion ^ 
that good fallout protection in some Instances CMi also mefai good shelter 
from other dangers j such as blast effects j windstorms, ajnd tornadoes. 

The advantages of designing new buildings In such a way that fallout pro- 
tection is provided at = low additional cost is pointed out. It is hoped 
that all participants in this course^ once they have learned these ad- 
vantages ^ will then use their influence to assise that Gonstruetlon of 
public buildings in their areas follOT such design practices. 

The National Shelter ProgrOTi diacussed In overvleW| as well as the 
expected results of that program In terms of total lives saved In the 
event of an all-out nuclear attack. Finally^ v^lous types of home 
shelters are describedg and also InfoMiation goiirces on construction 
and stocking of shelters are given* 
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mmi Rest Break - After Fimme 30. 



FALLOUT 



L. In our earlier discussion of fallout g we noted that fallout con- 

aista of ^ 

J and that fallout radiation eari Be~ ye ry 



dangerous to ^" 



19* Look at the sketch on the 
right* Two special kinds 
of : inBtruments are ueed 
for measuring 



DOSIMETER 

(Total Amount) 



The dosimeter is used to 

' the total 

' of radiation I 

the survey meter (or rate meter ) 
la used to measure the 

- of radiation per 

unit time, . 




SURVEV METER 

(Rate of radiation) 



37^ From Panel 11^ you can see that progress in locating^ liGensing^ 

and marking fallout shelters is - ^ (Select 

your answer from the Itemi belowTl '~ " ' 

(1) Ooiftg backwards* 

(a) Standing itlll. 

(3) Going forward. 
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la. *small solid particles that eontaln radioactive residues from 
' !■ the fireball ■ , ' 

*hunian life . ' 



19a. radiation 
measure 
dose 
rate 



37a* (3) Going fprward, 
1 
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a. Look at Panels 8 md 9, These pa^iels illustrate fallout condi- 
tions based on t\fo different (but actual) weather patterns ^ a 
spring day ajid a fall day. Although the patterns are entirely 
different 5 the major element that they have in coimon is that 
fallout of various intensities iflll coyer about 75 percent of the 
country. Although for aiiy given day ^ the fallout would probably 
cover only (#) ^ of the country^ the pa^tlcula^ areas co%^- 

ered are not defined beforehand; therefore^ fallout' actually 
threatens (l^o/2^o/5(^o/7^o/lO(^) (#) ^ of the country. 



20, Use the choices below to specify the kind of Instrument and its 
f^mction next to the proper sketch below. 

Choicest Dosijneter Survey Meter Measure total dose 
Measure dose rate 




^ TYPES OF SBELHES 

38, • Ma^y Gommunlties have a Community Shelter Plan (CSP) which is a 

paxt of the IJatlonwlde Pallout Shelter System, Your coramunlty may ' 
or may not have one^ but if it does^ the CBP will Identify all 
buildings which have a pubilc fallout shelter. It also will have 
asilgned the residents of the community to particular shelters. If 
^ you a^e in doubt as to whether yot^ CCTmunity has such a plajij con- 
tact your wivll Defense Coordinator or yow highest elected official 
for details* If yoiir coDmunlty Is a part 
of the Nationwide Fallout Shelter System or has 
its own CSP^ certain buildings wlU be 
identified with this sign: 



This sign is an indicator that the building 
is a public ■ _ ^ 




er|c 26 



2a. ■ 73io 
■ 100% 




3. ^ After studying PM.els 3 and 9^ do you think it TOUld be likely that 
you would hay© to stay in a shelter in the area where you live after 
each of the assumed attacks? ' ^ 

Yes m 
The prohahility of fallout threatening your area is (#) ■ 



21, The two kinds of Instrumerits used for measurlrig radiation and their 
functions are^ - . ^ 

Instrument Function 



39 f If you. were in a strange community or In your own comnunity and you 
saw this sign on a building^ you would know that this building was: 




fallout shelter* 



If you were In an unfarniliar coiiununlty and you saw no signi. on a^iy 
of the bulldingi^ to locate the neareit community fallout Bhelteri 
you should contact the - - _ - - . Coordinator for the 

Gommuiiityj or the office of the higheit elected official. 



EKLC 



27 



3a, Your answer would almost have to be: Yes X 

It. Is clear from the panels that in most areas residents would 
have at least some days of shelter occupancy after an attack^ 
while in other areas they should have quite a few days of shelter 
occupancy. 

100^ (Recall that fallout threatens the entire country,) 



Sla/ ^ Instrument Function 



Dosimeter 



Measures total dose 



Survey Meter 



Measures dose rate 



(a) community (or public) 



Civil Dtfense 




in the event of a fmi-scale nuclear attack^ fallout of various 
intensities wiHi 

(1) probably cav8r about (#) % of the countryj 

(2) threaten (#) fo of the countrsr. 



FALLOTO SHELGEES 



22. There is no way to ensura that the spent nms^ a 

radioactive source will be negligl'ble or that you caii stay a 

bbSb ^ . from the sourcai howaver^ adyance efforts am. 

he made to proi/lde iome fom of , 



kO, An iD^ortant part of your local CCTmunity Shelter. Plan may h# 
aselstMLce to the contractor during the construction phase of 
public buildings. It is possible to conatruct a building so 
that it will serve as a very effect 1^ shelter once completed. 
Th© eoste are mLnimal over normal construGtlon coats and there 
are additional benefits to be gained from this type of "sla^ited'^ 
Gonstructlon (jfela^ted" toward being a good shelter) , Tor exampl 
schools which are built "slated" tOTard being good shelters 
normally ^11 have fewer extern^ openings /less glass area^ aiid 
more solid construction. Check the following factore which this 
tj^e of construction would help ellmn^ 

• - (3=) Glass break^e. 

(2) Kfolsi pollution, 

• (3) Vandalism. 

(^) Frequent repair costs . 



if a. 73i 



22a. time 

distance 
shielding 



40a* All of these problems ^ould he reduced hy following a 
"■slanted'- pla^ during construction* 
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5* «In the avent of a nuclear e^losionj many factors can be involved 
in daterjnlning the extent and location of the fallout area and the 
level of radiation for a given location. V/hich, if any, of the 
following do you think would be a factor? . Check them. 
. (1) ■ Size^ shape J and density of the fallout particles, 
(2) Snow and rain. 

(3) Altitude of the burst. 

(k) Atmospheric conditions and winds* 
_ ■_' (5) Power and design of the horrib* 

(6) Nature of the ground surface at the point of burst. 



23. Fallout shelters basically protect you from radiation ^by putting 
heavy walls between you and the fallout particles ^ thus utilizing 
the principle of . . 



hi. In addition^ a buiiding which has been slanted toward being a good 
fallout shelter hai other advantages. How well would such a build- 
ing function as a shelter in the event of severe windstorm or 
tornado 5 as opposed to a building which was not slanted? 



O - 
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5a. All of the items listed are important factors* 



23a* shielding 



^la* *It would fimctlon "better as a shelter against eevere 
wlndstorin or tornado. 
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6. Recall thrat an air burst generally creates (more/less) 

fallout than a surface burst- the amount of fallout thus depends 
in part upon the # of the burst. 



i The most important consideration when constructing a fallout shelter 
is the density of the material which you are placing between your- 
self and the radioactive fallout. As a general rule ^ the more 
dense the material^ the better. The density of two different ma- 
terials can be comparad by weighing a block of each of the materials, 
both blocks being of the same physical dimensions. The block which 
^welghs the most has the most density. Based on what you know about 
the comparative weights of different materials^ number the blocks 
below in order of their density, 

(Number 1 would be the most densej number k the least dense,) 





Concrete 



Styrafoam 



Lead 



Wood 



1+2* An on-going progrMi of architect training and technical assistance 
for incorporating fallout radiation protection in buildings is con" 
ducted by the Office of Civil Defense (OCD). Communities may obtain 
assistance in the area of slanting techniquas through the ^ofessional 
Advisory Service Centers of OCD. Therefore/ help is available ^ and 
, if you are^ or can be in any way^ infruential in the design or con- 
struction of any publlG building (schools^ auditoriums^ etc*)^ it 

(would/would not) _^ ^ be to the advantage of the coMnunity 

for you to suggest that the building be slanted for use as a com^ 
munlty fallout shelter* 
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6a. less 

^altitude 



aUa. g Concrete h Styrafoam 1 L ead 3 Wood 



i|.Sa. would 
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Fallout particles can be carried long distances by a strong 

i 02- they can be carried to the ground by precipita- 
tion such as » lote that one of the 
major reasons for the different fallout patterns in Panels 8 and 
9 is the difference In direction, 



The best shielding material for a fallout shelter will be the one 

which is made of the (least denee/most dense) 

material . 



To this point under our consldaratlon of the types of fallout shelter 
we have fo cussed on the eomniunlty shelter. From our earlier mention 
of the Home Fallout Protection SurvaySj you already know there is yet 
another type of shelter which you might use in the event of a nuclear 
attack or a natural disaster. That is the shelter which is designed 
to be used by only one family at a time, and it is called a family 
■ shelter. Identiry each of the shelters pictured below by writing 
the correct type below each picture. 



7a. 



wind 

^rairij snow 
wind 



25a. moB% dense 



i4-3a. A, Fajnlly (or Home) Shelter 

B* Coinmunity (or ^bllc) Shelter 



8. If fallout particles are large and heavy ^ thay will usually fall: 

close to the "blast* 

• a long distajice from -the blast. 

Therefore^ the ajnount of the fallout In a given area depends to 

^, some extent upon the wind and the ^ of the 

particles. 



26, Number the following blocks of material in order of their effective- 
ness as a material for conatruction of a fallout shelter (base your 
evaluation on their density) * 




Steel 




Wood 




Lead 




Conerete 



Earth 



kk. If you live in a city are close to public buildings ^ you will 
most likely use a __________ shelter In the event of a nuclear 

attack or a natural disaiter requiring this type of shelter. If 
you live in the suburb e or In a rural area ^ you will most likely 
use a shelter. 
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8a, 



X close to the blast 
^slze (or density^ etc,) 



2^^^ g Steel 5_Wood 1 Lead 3 Concrete h Earth 



j+Ua* coirmunity (or public) 
family- (or home) 



9, From which kind of groimd siirface do you think a nuclear blast 
would draw the inoat material for fallout? (Check one,) 

_. A surface of rock* 



A surface of dirt md sand^ 



Because there is a difference ^ it is cleai"* that the sJ^ount of 
fallout from a surface blast depends upon the nature of the 



27, Lead has the moat density, HOT^ever^ it is not vary practical^ 

fiom the standpoint of cost or construction techniq.ueS5 to hulld a 
fallout shelter frcm lead. But retiirn to the list of materials in 
the last frame and see what was second hest and third hest^ List 
them below* 

2nd best" 



3rd hestt 



IS A SHILIER BIPOETAITT? 



45 • At this point you may "be asking yourself one or more questions. 
Why is a shelter important? Why should 1 know where the nearest 
community shelter is? Why should^ I construct a family shelter in 
my home? Will it really help? The answer to the last question is 
a dacided "MS!" look at Panel 12* This panel deplcti mtieipated 
loss of life following a nuclear attack against the United States 
that might occm' in 1975. Each column shwa the predicted results 
under different conditions* For example 5 the first Qolra^^ laheled 
■■No Shelter 5" indicates the nuotfber of lives that would he lost in the 
ahsence of an effectlTe shelter progra^^ assmalng the population \ls 
at heme. In this case 3 (#) lives would be lost* 
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9a. X A surface of dirt and sand. 

Aground surface at the point of blast. 



g7a. 2nd besti steel 



3rd beat' concrete 



i+5a, XOh million lives would be lost. 
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. Circle the factors that help to determine the extent and locati 
of a fallout area, (Read carefully.) 

(1) Snow and rain. 

(2) Size, shape, and density of fallout particles, 

(3) Speed of the boirib when it e^lodas, 
(k) Bunspot activity, 

(5) Altitude of the "burst. 

(6) Nature' of the ground aurface at the point of hurst. 

(7) Atmospheric conditions and winds. 



B. Steel and concrete are often used in the construction of hulldings 

loce.ted in the business Bectlona of cities, so many of theBe huildlngs 
(would/would not) _____ he effective as fallout shelters. 



D. The third vertical oolujnn of Panel 12, laheled "Full Fallout Shelter," 
assuBies that 10 percent of the population would fail ^ to use the . 
shelters at all and that others would improperly use them (e.g., late 
entrance ajid/or early exit). Under these conditions, our graph • 
indicates that a total of (#) liveB would be lost, 

but (#) lives would be saved by the ahelttrs, 

never thaless . 



; i-V (2) Sizej shape, arid density of fallout particles. ; 

■ ■ (.3) Altitude of. tha bur^at. ^ ■ . . v- \ 

(6) : Nature' of the groimd^^^^^s 

^ (7) Atmoapherlc conditions and win 



28a, would. 



if6 a. . 49 million (lives lost) 
" 55 million (lives saved) 
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ITdw'that >e of the Important ; facts about the dangers of 

radiatibn from fallout ^ how can we protect ourselves from it? Look 
at PmlgL 10* You can see that protection from external radiation 
asrposure is a combination; of three things* . ^ . - • - ^ .- - ' - • 



In addition to ^providl^^ from fallout ^ there la 

another benefit which steel and con- 

crete in building CQnEtructlori* For example ^ a shelter bo cons;bructed 
■ (would/would not v . : tend; to be yery strong structurally • 

Based on this information 5 would you say that such a shelter has or 
has not . the possibility of also " f Mctionlng as a shelter from blast 
effects/ or fr^ natural die or tornadbes?> 



The gra^ could ^arry the^ projection farther to; t 
shelters also , But 5 we've made pur point. The use at fallout 
shelters alone would save aCTroxl^ in the 

event of aji all out populated areas of the 

United States , V That fact certainly makes It worthwhile for you to 
know-where shelter 1 And it also cert alhly mELkes 

it worthwlille f or ybu to build your oym fa^lly faliout shelter / if 
you need to do that/ Let's consider your own situation right now. 

Do you know where you would go to community shelter In ca^e of an 
attack? ( ) Yea C ) No . 

Do .you live In an area where you should consider building your own 
f^ily fallout shelter? ( ) Yes ( ) No 

Does your commi^lty ever e^cperience weather conditions which would 
require the use of such a shelter^ • e vg. ^ heavy windstorms or 
tornadoas? ^ ( ) Yes . ( ) No 
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Ha. dietance 

: shleiaing 



Any o^dei^ 



.29ap^ would (tend-to te^^^^ 

has {poigl"bil±t3r of aleo f'unationlng as a, shelter frcan blast 
effeotBj or frCTi natural dlsait ere such as wln^ 
or tornadoes . ) " 



lt7a* PROGRMOfflR' S ;\N0T1 : Only jrou -ean cheek your to thls\ : 

frsmej hOTQ^r^ your^^a^ a need for 

act! on on your part ^ or they Indlaated that you ar© already pre- 
pared^ In oh caie y^ You muBt he 
the Judge of whether or not you n^ed to take further aotion. 
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12.. 



As sho-wn in the illustration 
he re J the farther away you 
are ;f rom a source of radia- 
tion, the less radiation you 
will re ce lye V This is the 
protection principle of 




30. There are factors 
.made that must; 1)6 
_ shelter . : How; the 
windows and other 
windows are ihset 
factors determine 
shelter, : 



other than the materials of which a building is' 
considered In the seleotlon of a •building for a 
building is constrUGtedi the siae and numher of 
axternal .openings I whether or not the doors and 
3 the type of roof ■Gonstruction| and many other 
the overall effectiveness of a building as a 



Do y^u think; the ■average: citizen^ Is able to seleit the best buildlnff 
to be used as a fallout shelter? ^() Yes- ( ) ^ Eo 

::Khy^:or why not? : - ' 



BUILDISra YOtJR own FALLOUT SiffiLTER 



are many plajis avallable-f or .building your own family fallout 
^?!+ '^v,^* ^^^^^^^ ^ov allele conBtruction which you can com- 
.piete, pt^ basic cairentry or masonry ; skills . The required shield- 
ing^material^used^in, construe 

;i H ^^^-^ ^ ?° to $200. They might also be somewhat higher than 
tha;b, .depending upon the type of construction; the shelter plan 

^°^:-^^%M^^^^^ of bullding a house, or: 

are conteplating doing so, you should consider including the neces. 

,s^y construction for a shelter . ; As: with public buildings , this ■ 

aesigned so that portions of it can funotlon eff actively as a fall- 
out shelter. . 



12a. diitanee= 



30a. PROGRAl#fflR^S NQTEi You should have ch© "No." 

Unless he has made a study of factors inTOlved^ and of 
aroHitectural de sign and construatlon methods 5; the average 
citizen . is not toowledgeatole^ 
- fallout shelter, ^In addition ^ to may ^^n the tlmje to 

make that kind of a deals ion when a ^^f^ 



ERIC 



THIS. IS A aOOD PLAOl TO TAm A BmAK. 



Wa. "slahting'' 



36 a 



13. 



.31. 



in '%hia drawing, if 
you move away from a radia- 
tion sources you will receive 
less radiation than if you stay 
near- it. By doing this, you 
will spend less 
near the source. — ~~ 




SOURCE 



- ; . ™ MIOimL SIfflLTEH PROGRAM . 
the Fedlral GovL^ent has v^LSL"r.^^ 



h9. 



' ^.^^^ Shelter in the basament of V 

^^^rMJS^r^^'^^'' nan: A^.Thls; pla^ calls for obtaining overhead 
■ thin ImJn^'tf PlWod Sheets aecuraly to the foilts an^ 

blo^f v^* ^ spaces; ■between joists with bricks or concrete^ 
• ^Joj^B ;tou may or may not need^ t^^ extra beajn or f screw 

: »1^^^^^ or may^t^veiradd 

'''jo^its°inS°Se°"^ how to add extra 

f°jsts into^the ceiling in part of the basement to support the 



°°"Sl^s*tHr:Lui?i''f Plait C-^ade Of aon=rete biocl^s or . 
cln hl Sid f ! r located m a corner of your basemsnt and 



built, in a home which h as a ■ , - °— — ■ '^^ > 
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13 a* time 



Ae.g., location, marking, ate.) 



^9a. tmily faj^au£ iheiteri 
basement 



lU. Look at the sketch on the 

right. If you place a heavy 
object "between you and, the 
source of radiation, you are 
applying the protection 
■ principle of 




SOURCE 



32. Use Panel 11. For a cotnmunlty 
teriaj apacewlthln a building 
be located and an agreement (a 
of the building that it may be 
order to permit people to find 
a distinctive, sign. Thus, 
shelters throughout the UnlteT" 
Shelter Fi-ograjn. 



fallout shelter to meet federal cri- 
whieh Is suitable for shelter must, 
llcenae) must be signed by the owiier 
used for public shelter. Then, in 
the shelter, it must be marked with 

■ ' _ J and . 

States are all a part of the National 



30. Plans are also available wlttout charge from the same source for 
^pre-plarmed' basement : shelters. This type of shelter does not 
require a. permanent Installation., Rather, it relies on having the 
components for a quidkly-constructod shelter stored in or near the 
basement ready for use, if needed . The pla^s which are available 
for these types of shelters are: ^ ' / 

Preplanned Snack. Bar _ Shelter Plan D-This plan shows you how to cdn- 
struct an attractive snack bar from concrete blocks or bricks in 
one corner ofyourbasament. In time of em 

bar IS quickly converted into a fallout shelter by lowering a 
W^S'^fh. ^:«f ■'■'^^^ that it rests on the snackbar. 

^ ?t^!.^i'^ S^'^i-ff "^°^^^ed into place the hollow sections 
of It can then he filled with bricks or Qonerete blocks. The " 
plans also show how to keep these bricks and blocks available in 
the form of lurnitura or room dividers. ^ 

Preplanned Tilt-up Storage Ifelt Pla^ is hinged 

to the wall^at the top and the bottomi it then swings up to rest 
on a wall of concrete blocks or bricks which you have cofistrueted 
Dy using matera.ale stored eaepresaly for these pui^ioses. 

As with the peOTanent shelter plans, you may obtain these plans 
without cost from: * f 



sh±eXd.±iig 



32a. Xoca-fcing 
licensing 
margins 



50a,. x-Ci v.n 1 Dafenso 

aSoO Eastei^ti Blva.. (Middle River) 
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15. Proteotion external radiattcn . exposure is a oo„blhatlo„ of 

three things: 



_i and 



■33. look at Pa^el 11. m order to perMt reeponsttle of ficlala to 
have up-to-aate infozTOation on the availability of fallout 
shelters, an Iniportant part of the National melter Program 
Is that of keei>Lng : ^^^^ ■ 



51. 



in addition, many, kinds of Ifl^pvlsed shelters can be constructed 
using materials normally found aroimd a home or specially stored 
for Just such an emergency, Por Information concerning the con, 
structlon of the in^rovlsed shelter, see the citizen's handbook on 
nuclear attack and natural -disaster entitled, In^ Time of Emer^an.v: 
This book is available from your local Civil Defense Office, if yox. 
do not already have a copy, . 

information, on this type of aheltar may be obtained from your local 
Civil Defensfl Office (at high cost/i„expensively/at no cost) 
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15a. time 

distarice 
shielding 



Miy order 



33a. fallout shelter 
current 



51a, at no cost 
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DETECTING RADIATION 



16. For the reason showi in 

this sketch, special instru- 
ments are required to deter- 
mine the amount of radiation 
present in an area. Fallout 
radiation (can/cannot) 
— - he det^n+.mA %Y 

' the:hujrian senses j It can be 
detected by radiation 
measuring * 



"I don't FEEL 
A THING/- 




3k. Another function of thi 



mr ^r^o^^^'^^ F^'^' Mu.t either adequate as 



■ ■ STOCKIlfG TTffi SIffiLTER 

Iter'f Ju:?^'?^^ Of food and 

Some coflmSltrshelleirha^^ a^pwiod of at least two weeks, 

a^d you won't bJ reaulLd ^n ? v 1*°? *^ ''"^ emergancy supplies, , 
However, mnj ll^t ^ *° shelters, 

one that lsnn'~E ^^^M ^ou use 

you use a home shelter it mav if ^ ring your own sullies. If 

emergency. Whichever mfthod you JlJ K Js sJ^^e.S^^ 

enough ,ood and water availabL tr^u.^air^ouSi^^loJ ) 
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5Sa^ -fcvra weeka (a°b 2^mm,m^^ 
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horn. 



Special radlatlon=measuring must be used to detect 

fallout radiation, beoause it cannot be seen, felt or detected by 
any of the human ' 



There are still some araas in the United States which do not have 
enough public fallout ^ shelte:r spaces for their population. As vm 
have already, noted, the average elti zen does not know ori his own 
whether he has suitable fallout shelter space in his home or not. : 
Therefore, Home Fallout Shelter Survays (by states) are being done 
by the Office of Civil Defense, as neceasary and possible. These 
aurveys consist of three steps (See Panel 11) • 



In addition to food and watar, you will also need to bring along 
other suEplies. The Mndbook In Tlma Of Emergency wlli: Tarovlde 
you with the infoOTation you need to prepare your hom^ 
.For example, it tells you the amount of water you will need for. .. . 
your fajriily ajid how It should be stored or obtained from the pipes 
in your house, or how to purify any auspicious water. that may contain 
bacteria. The basic rule for water la that you should have one ^ quart 
per .day for each member of your family.- For your family, how many 
gallons does this mean you would need to take into the shelter with 



Ifa, instruments 

senses 



35a* 1, ^^Collect data from home- occupants on the type .of house^ 
materials used in Gonstructionj and depth of basement. 

2^ ^Compute the protection factor of the home, 

3- ^Advise home occupants of the fallout protection which . 
/ . their home 8 provide I and if necessary^ tell them how to 

:/ . improYe the radiation shielding* 



Check your answer in the chart below. 

Number in Shelterr 1 2^ 3 / k 5 ^ 6. 

Gallons Reflulredv:.-^:^^^^^ ; 3^ 7 ^ lOf . l4 ; 1T| 21 



53a, 




■I 



i- 




18. Fallout radiation cannot be detected by # 

It can only be .detected by # 



36. Of the following Items, . thoee which ar« major operational 

elementa of tha National Shelter ft-ograri. 

(1) Llcensiiig shelters. 

(2) Identifying am table shelter spaGes. 

(3) Marking sheltera, 

(k) Locating shelter spaces with iB^rovable deflciencie 
(5) Keeping shelter data current. 



3k, For further info^tlon conceding shelters, their .us«, conatructlo. 
-V how to stock them, consult the handbook In Time Of Emer.^n.v or 
Ik your Civil Defense Coordl^ or. your highest elected official, 
-for-additlonal/ information. ■■ : ■ 



or 
asl 



mm OF UTUT 2, 




l8a, *the h-uunan senses. 

*radiat ion-measuring instruments, 



36a, (1) Licensing shelter i. 

(2) Identifying suitable shelter spaces. 

(3) Marking shelters, 

(h) Locating shelter spaces with improvable deficienele 

(5) Keeping shelter data current. 



5l^a. Take a rest break, and than do the Unit 2 Test, Page 59. 



\ • 

U2a 



PAKEL1 

- THE STORY OP TWO RAIDS 



In the largest Mass air raid on England In World War II km 
aircraft attacked Coventrjr, England. They dropped 39^ tons 
high-escplosive tombs, 56 tons of Incendiary bombs, and 127 

wlre^kllLf'ISo ^ f ^ results? Thraa hundred and eighty person 
were killed, 8OO ware, injured, and extensive dajnage was dona. 

Three aircraft flew over Hlroshlmai only one bomb was dropped, 
ar^^Z °^ atomic bomb, equivalent In e^^loBlve power to" ■ 

20 thousand tons of mT. (This is a small bomb by today's 
^r^^ ' ^ ' About 70,000 parsons killed, about 

70 000 injured, 6g,000 buildings obliterated, and 7 square 
miles of the city destroyed. -- . r ^quare 



PANEL 2 



MAJOR EFFECTS OF A NUCLEAR EXPLOSION 




PANEL 3 

THf TWO TYPES OF NUCLIAR EXPLOSIONS AND A COMPARISON 

OF THEIR EFFECTS 

fireball 



I 
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*lhm af facts of an air burst depend iqpon th# power and altitidt of 
the burst . Th a 20 KT wtapon is about 

2,000 feet J for a 1 MT weapon, it would be about 6,500 faet, etc. 
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PANEL 6 



NUCLEAR EXPLOSION 
(LOW AIR BURST) 



FIREBALL 




.HEAT AND IlflTIAL 
WUCLEAR fiAIllATIOH 

STAGE 1 



Blast Wave 



The eKploilon is initiated by tha union of 
pieces of nuel«„ ..terial to produce th« a^plo^ 
sive critic.1 „ass. The nuclea. reaction creates 
a fireball and produces a fantastic amount of 
hMt which Chars and Ignites any combustlblas 
within range, and initial nuclear radiation t.hich 
can be fatal but. which, because of its limited 
«nge. can be dropped from consideration (Stage 1) . 
The fireball rapidly eKpands. pushing'the air in 
front of it. creating a powarful blast 
wave that l«vels everything near the 
center of the explosion. This blast 
wave hits , the ground and seta off a 
powerful ground shock that la much 
like an earthquake (Stage 2) * 



PROGHISS OP BLAST MD SHOCK- WAVfes 
STAGE a 

: y S^llowliy the inl^ SKploslon. the fireball 
rapidly, producing St 

blowing inward and upward (Stage 3) which are 
Similar to the upd.aft in a chimney. These winds. ^ 
and th. dirt ar debris they pick up. fa™ the - 
Jla of the mushroom cloud that Is developed In 
Stage 4, , 






STEM 

OP 
CLOUD 



At'TBR WINDS 

FORMATION OF STEM 
OF MUSHROOM CLOUfi 

STAGE 3 



I 



PANEL 6 (Continued) 



As the fireball rises, there is condensation 
of the vapoflBftd particles frons the nuclear 
weapon on the dirt and debris, to forni a 
cloud of small, solid, and highly radioac- 
tive particles (Stage 4) . This cloud Is 
dispeifaed by the winds at high altitudes. 
The particles then Fettle to earth as 
radioactive fallout (Stage 5). 




Condensation 
of Vaporized 
Particles 




FALLOOT 



FULL DETOLOPrffiNT 
OF MUSHROOM CLOUD 



STAGE 5 



STAGE 1» 



Radioactii 



ITie essential differpnr^ 1,^+ 

the nmt^ of pJo^^l fci"*^'"^ °f different elements lie. ' 
Radioactivity is th© 



i^en;larp amounts of ra^^ • 

cause sickness and may causfdeffT ? P"^*"' °f a few Says wiJl 
or °^ »i«aiir-^^^'^8«»^ W a period 



PANKL 7 (Continuedi 
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Contamination 



ion, 

IS 



Contanination is the deposit of radioactive material on the surfacfis 
of structures, area, objects, or people following a nuclear exploslo 

Contamination could be caused by fallout material settling on person 
outdoors while fallout was descending. It could also be caused by 
persons getting fallout material on themselves if they entered a very 
dusty area after fallout was down, / 

Decontamination is the reduction or removal of contaminating radioactive 
fallout from a structure, area, object, or person. 
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PANEL 8 




